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SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. Give the Properties of wave function.

2. What are stationary states?
3. Show that 
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 = 1. Where a and  are the annihilation and creation operators.

4. What is barrier penetration?
5. Write xap in the momentum representation.

6. Show that the norm [image: image4.png]


 is preserved under unitary transformation.

7. Define degeneracy.

8. State the Bohr- Sommerfeld quantization condition.       

9. Show 
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 are the Pauli’s spin matrices.

10. Write down the basic commutation relations between the operators [image: image9.png]
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11. Find the energy of an electron in the first excited state, which is confined to move in a region of 1
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12. What are Ladder Operators?
SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. State the postulates of quantum mechanics.

14. Discuss barrier penetration.

15. Discuss the Heisenberg picture and obtain the equation of motion.

16. Discuss the variational method to obtain an estimate of the ground state energy.

17. Obtain the matrix elements of Jx and Jy for j=1/2.

18. Show that the eigen values of a Hermitian operator are real and the eigen    states corresponding to distinct eigen values are orthogonal.

19. A hydrogen is in a state given by 
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where 
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are  the first two energy eigen states. Find the energy expectation value of the atom in state
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SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. (a)
What are the conditions a wave function must satisfy.                     (2)                             (b)
State and prove the Heisenberg’s uncertainty relation.                     (8)

21. Obtain the eigen values of a simple harmonic oscillator using the ladder operator method. 

22. Discuss the time-independent perturbation theory. Obtain the first order correction to the energy and wave function, in the non-degenerate case. 

23. Define Clebsch-Gordon coefficients. Obtain the C-G coefficients for the 

case 
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24. Write down the  radial wave equation for the hydrogen atom and solve

for its eigen values.

                                      ———————
[P.T.O.]
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